Surface interpolation using partial differentiation equation with positivity preserving cubic said-ball curves boundary condition AIP Conf. Proc. 1602, 429 (2014) Abstract. A smooth curve interpolation scheme for positive data is developed. Conditions have been incorporated into this scheme to preserve the shape of the data lying above a line. This scheme uses rational cubic Ball representation. Conditions are derived for preserving positivity and C 1 continuity. The outputs from a number of numerical experiments are presented.
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INTRODUCTION
In computer graphics and particularly in CAD (Computer Aided Design) and / or CAGD (Computer Aided Geometric Design) environments, a user is usually needed to visualize scientific data, through curve representation, that possesses certain shape characteristics inherent in the data. Preservation of shapes, inherent in the data, by an interpolant has always been an important research subject [1] . Particularly, when data from some scientific observation is studied, a user may be interested to visualize it graphically. The properties that are most often used to quantify "shape" are convexity, monotonicity (for non-parametric data) and positivity [2] . The problem of positivity preserving interpolation, i.e. interpolating positive data by a function, is of interest to many authors [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Hussain and Sarfraz [4] used piecewise rational cubic Hermite interpolant with the description of four shape parameters. Hussain et al. [8] developed an interpolating scheme to preserve the shape of positive and constrained data using a C 1 rational cubic function. Shaikh et al. [9] derived data dependence constraints on the free parameters to restrict the curve that lies above a straight line.
In this paper, a C 1 rational cubic Ball interpolant with four free parameters are utilized to preserve the shape of positive and constrained data, respectively. Two of the free parameters are constrained to guarantee the preservation of shape properties of the data and the other two shape parameters remain free to suit the designer's choices. This paper is organized as follows: Rational cubic Ball function is first defined. Then, we discuss problem of developing an interpolating scheme that preserves the shape of the positive and constrained data, followed by derivation of sufficient conditions on shape parameters to preserve and control the interpolant. Then, outputs from a number of numerical experiments are presented.
RATIONAL CUBIC BALL FUNCTION
In the CONSURF system, cubic polynomial basis functions were proposed by Ball [14] . These basis functions are 
Two types of generalized Ball basis functions and corresponding curves were derived for higher degree by Wang [15] and Said [16] , respectively. Goodman and Said [17, 18] 
The rational function s(x), has the following interpolatory properties: 
SHAPE PRESERVING DATA INTERPOLATION
In general, the rational function (2) does not preserve the shape inherited in the data. Thus, we have to obtain sufficient conditions for the curve in order for it to satisfy this property. In this section we will deal with two shape preserving properties namely, positivity and constrained data interpolation as follows. (7) we have ( ) ( ) ( (1 ) ) ( ) 0. (8) can be rearranged to get the following relation: Table ( 2) i using rationa is a positive 
Positive Data Interpolation
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CONCLUSION
In this paper, a C 1 rational cubic Ball interpolant with four free parameters has been utilized to preserve the shape of positive and constrained data, respectively. Two of the free parameters are constrained to preserve the shape properties of the data while the remaining two parameters provide us with free degree of freedom in order for us to manipulate the shape of generated curve. Derivative values in this paper are estimated using the arithmetic mean method.
